Renal cell carcinoma (RCC) represents 2% to 3% of human cancers and is aggressive, with metastatic capability. The frequent metastatic sites are lung, bone, and liver. Reports of RCC metastatic to skin, and especially scalp are rare. Here we present an 83-year-old woman who was diagnosed with RCC 19 years prior and had a metastatic scalp lesion. An 83-year-old woman presented with a red-to-purple, protruding lesion at the right parietotemporal area. Twenty-three years ago, a right renal mass was incidentally discovered on ultrasound through a routine medical examination. She underwent right nephrectomy for RCC 4 years later. Five months after nephrectomy, new lung nodules were observed. Fifteen years after nephrectomy, metastatic lesions were found in the pelvic bone. She visited dermatology department for evaluation of the new scalp lesion, a year before she first visited our department. Despite chemotherapy, the mass was gradually enlarged. She consulted the plastic surgery department for management of the metastatic RCC was successfully treated with total excision including a 1-cm safety margin, local flap, and STSG coverage. Complete healing was observed, without evidence of recurrence during a 7-month followup. Metastases to the skin are rare, but must be kept in mind because of its high metastatic ability and poor prognosis.
INTRODUCTION
Renal cell carcinoma (RCC) is a cancer that originates in the proximal tubule epithelium of the kidney. RCC makes up the majority of kidney tumors, accounting for 80% to 90% of all malignant kidney cancers and represents 2% to 3% of human [1] . The most common symptoms of a so-called Triad are hematuria, abdominal pain, and a palpable flank mass, though fewer than 10% of the patients present with all three [2] . RCC also presents with nonspecific symptoms such as weight loss, fever, and hypertension, as well as left sided varicocele in males. Anemia, as a result of erythropoietin suppression, can also occur. In less than 5%, paraneoplastic syndromes result in hypercalcemia or erythrocytosis [1] . More than 70% of RCCs are found incidentally on imaging studies such as regular health medical examination. At the time of diagnosis, metastatic disease is present in approximately one-third of the patients. RCC is aggressive, with metastatic capability. RCC is known to primarily metastasize in to lymph nodes, bone, contralateral kidneys, lungs, liver, adrenal glands, brain, and less frequently to skin [3] . Reports of RCC metastatic to the skin, especially scalp, are rare. Here we present a female aged 83 years who was diagnosed with RCC 19 years prior and now had a metastatic scalp lesion.
CASE REPORT
An 83-year-old woman presented with a red-to-purple, protruding lesion measuring 3.0 × 3.5 cm at the right parietotemporal area ( Fig. 1 ). Twenty-three years ago, a right renal mass was incidentally discovered on ultrasound as part of a routine medical examination. She underwent right nephrectomy for RCC 4 years later. Pathology confirmed a 4 × 3 cm Fuhrman grade IV (Robson stage I) RCC. Five months after nephrectomy, new right up per lobe and bilateral lobe lung nodules were observed on per forming chest computed tomography (CT). However, she did well for the next 15 years without any treatment. Fifteen years after nephrectomy, metastatic nodules were found in the both lungs, left iliac bone, and L4 vertebral body on positron emission tomography scans. She underwent target therapy with pazopanib for 2 years, and everolimus for 2 months. A year before she first visited our department, she visited dermatology de partment for evaluation of the newly occurred scalp mass and underwent punch-biopsy. Biopsy confirmed metastatic RCC. Despite chemotherapy on scalp lesion, the mass was gradually enlarged from 2.6 × 1.7 cm to 2.5 × 3.4 cm. Finally, she consulted plastic surgery department for management of the metastatic scalp RCC.
The patient was referred for excision of the mass. Under the general anesthesia, total excision with periosteum was performed, including a 1-cm safety margin (Figs. 2, 3 ). The excised mass examined microscopically by frozen and paraffin sections. The histopathological examination showed clear cells with round nuclei and abundant cytoplasm. The clear cells also appeared to form glandular or acinar structures, and have nuclear pleomorphism typically found in RCC ( Fig. 4 ). All margins Fig. 1 . A red-to-purple, protruding lesion measuring 3.0×3.5 cm was noted at the right parietotemporal area. were cancer-free in frozen biopsy. The rotation flap was elevated and covered the defect. The split-thickness skin graft (STSG) was done to cover the newly formed raw surface due to rotational flap. The harvested STSG from the right lateral thigh was held on the defect (Fig. 5 ).
Complete healing of the excision site was observed, without evidence of recurrence during a 7-month follow-up ( Fig. 6 ).
DISCUSSION
In the United State, 39,226 new cases of RCC and 10,662 deaths were reported in 2008. In the European Union, RCC accounts for roughly 3% of all cancers in men and 2% in women. In Korea, RCC accounted for 1.85% of the total cancer in 2012 [4] .
Peak incidence occurs between fifth and seventh decade (mean 66 years), with higher incidence in men (2:1) [5] .
Diagnosis is made by imaging, including ultrasound and abdominal CT. At recent, the incidence of RCC increased in conjunction with improvements in image device. More than 70% of RCCs are found incidentally on routine imaging. At the time of diagnosis, metastatic disease is present in approximately onethird. RCC is known to primarily metastasize in to lymph nodes, bone, contralateral kidneys, lungs, liver, adrenal glands, brain, and less frequently to skin. According to previous studies and reviews of RCC, metastatic RCC to the skin is rare. Less than 100 reports of RCC with metastasis to the skin and less than 20 with metastasis to scalp have been reported (Table 1) [1, [5] [6] [7] [8] [9] [10] [11] [12] . RCC spreads via various mechanisms including hematogenous dissemination, lymphatic extension, direct invasion from underlying tumor, and implantation from procedures. Among them, the hematogenous dissemination is considered the primary mechanism. The abundant venous circulations such as the prevertebral, vertebral and epidural system permit the tumor spread to the other sites. Tumor cells spread with less resistance through valveless veins. The route is renal vein to vena cava to right atrium to lung. Massive metastasis to the renal vein or vena cava by tumor emboli is a leading characteristic of RCC. Other routes are the spermatic (or ovarian) veins and the vertebral veins. Tumor cells spread to the pelvic organs such as ureter, urinary bladder, ovary, vagina and penis through the spermatic veins. The vertebral vein (or plexus of Batson) allows preferential localizations in the vertebral column, thyroid and central nervous system [6] . Retrograde flow from increased intraabdominal or intrathoracic pressure permits tumor emboli spread to the renal veins, the plexus of Batson, the vertebral veins, and to emissary scalp veins. In this way, RCC can metastasize in head, neck and skin, while the precise mechanisms are still unclear.
Nephrectomy is the treatment of choice for RCC without any metastasis. Nephrectomy offers 5-year survival rate of above 90% in patients with stage I RCC and about 40% in patients with stage II and III RCC [13] . When the tumor has already invaded the renal vein or the vena cava without distant metastasis, surgical removal can provide a chance of cure [5] . At present, there is no defined role for adjuvant therapy for localized RCC following partial or radical nephrectomy. The current standard of care involves serial imaging with CT, typically up to a span of 5 years [14] .
Targeted therapy agents have received US Food and Drug Administration approval and are available in the first-line setting for metastatic RCC. RCC is resistant to radiation, traditional cytotoxic, or hormone therapy. Advances in the understanding of RCC biology and pathology resulted in the successful development of targeted therapy for RCC. For metastatic RCC, treatment consists of nephrectomy plus targeted therapy with a tyrosine kinase inhibitor (sunitinib), vascular endothelial growth factor inhibitor (bevacizumab), or the mammalian target of rapamycin (mTOR) inhibitor (everolimus). The standard of care is close observation although no standard guidelines exist, monitoring every 3 months with CT represents a reasonable practice. Patients with limited sites of metastatic RCC should consider metastasectomy. Symptomatic bone metastases should be evaluated for stereotactic radiation therapy. Brain metastases should be treated surgically or by stereotactic radiosurgery or whole-brain radiation therapy prior to systemic therapy [15] .
In our case, the tumor invaded both lungs, multiple bony site, and the scalp, even after nephrectomy. She was treated with target therapy, including pazopanib and everolimus. Pazopanib is an orally administered angiogenesis inhibitor targeting the vascular endothelial growth factor receptor, platelet-derived growth factor receptor, and c-Kit. Pazopanib is under clinical development for the treatment of multiple tumor types and has demonstrated monotherapy activity in RCC. Everolimus is an orally administered mTOR inhibitor, a component of an intracellular signaling pathway that regulates cellular metabolism, growth, proliferation, and angiogenesis. Everolimus, a derivative of rapamycin, binds to an intracellular protein, FKBP-12, forming a complex that inhibits the mTOR serine-threonine kinase. Everolimus was found to prolong progression-free survival relative to placebo in metastatic RCC [16] .
Differential diagnosis in our case included other cutaneous tumors such as sebaceous carcinoma, sweat gland tumor, Kaposi sarcoma, angiosarcoma and melanoma.
The prognosis with cutaneous metastases is poor. The survival range is from 10.2 months to 22 months, and the mean 5-year survival rate with a single cutaneous metastasis of RCC is 13% to 50%. The rate of patients with multiple lesions do not exceed 8% [3] . Patients with a long disease-free interval from diagnosis to metastasis have a longer survival rate [7] . In our case, despite poor prognosis, especially with multiple metastates, our patient is alive and well without recurrence after excision of the scalp lesion.
In conclusion, we report a case of cutaneous metastatic RCC to the scalp. Metastases to the skin are rare, but must be kept in mind because of its high metastatic ability and poor prognosis. Even patients after nephrectomy should take regular follow-up for monitoring metastases. It is also important to be able to recognize the clinical symptoms or signs of metastatic RCC, as they may be the first indication of underlying malignancy.
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